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Marine  Corps  AmphibiousTriad  Rollout 


The  fi  rst  prototype  of  the  advanced  amphi  bious  assault  vehicle  (AAAV)  was  recently 
unvei  I  ed  at  Quanti  co  M  ari  ne  Corps  Base,  Vi  rgi  ni  a.  The  ceremony  presented  the  three 
elements  of  the  amphibious  triad— the  AAAV,  the  landing  craft  air  cushion  (LCAC), 
and  the  M  V-22  Osprey— al  I  together  for  the  fi  rst  ti  me. 

The  AAAV  is  a  self-deploying,  high- 
water-speed,  fully  tracked,  NBC-protected, 
armored  amphibious  personnel  carrier  that 
will  provide  immediate  high-speed 
maneuver  of  M  ari  ne  i  nfantry  units  as  they 
emerge  from  attack  positions  aboard  ships 
located  over  the  horizon— 25  miles  and 
beyond.  The  AAAV  represents  an 
i  ntegrati  on  of  exi  sti  ng  combat-proven  and 
emergi  ng  state-of-the-art  technol  ogi  es. 
Extensive  cost/performanc^requi  rements 
trade  studies  have  resulted  i  n  a  design 
providing  fully  optimized  performance 
capabi  I  i  ti  es  w  h  i  I  e  ach  i  evi  ng  aggressi  ve 
system-cost  goals. 

The  AAAV  Program  Office  is 
considered  a  pioneer  of  joint  government 
and  i  ndustry  teami  ng.  It  was  one  of  the 
fi  rst  major  programs  to  occupy  a  shared 
faci  I  ity  with  its  pri  me  contractor,  General  Dynamics  Land  Systems.  The  result  of  this 
teaming  has  produced  a  seamless  and  synergistic  advanced  technology  weapon 
system  capabi  e  of  maxi  mi  zi  ng  the  combat  effecti  veness  of  the  AAAV  while 
mai  ntai  ni  ng  affordable  system  total  ownershi  p  costs  for  the  M  ari  ne  Corps,  i  MAST  is 
worki  ng  with  the  program  office  to  produce  advanced  manufacturi  ng  processes  that 
will  reduce  weight  in  the  road  wheel  wear  rings  of  the  track  system.  Advanced 
manufacturi  ng  of  drive  system  components  through  the  ausform  fi  nishi  ng  process  is 
also  being  evaluated. 

Two  more  first-generation  AAAV  prototypes  will  be  built.  Information 
gathered  from  these  tests  will  be  i  ncorporated  i  nto  the  desi  gn  of  the  second- 
generation  prototypes,  currently  scheduled  for  delivery  in  fiscal  year  2002.  Initial 
operational  capability  to  the  Fleet  Marine  Force  is  anticipated  during  fiscal  year  2005. 


Brigadier  G eneral  James  Feigley,  U  SM C , 
Commander, Marine  Corps  Systems  Command, 
pauses  for  photo  withARL  Penn  State's  iMAST 
Director, Henry W atson.  BGen  Feigley  previously 
served  as  the  Direct  Reporting  Program  Manager 
(DRPM)  for  theAAAV  prior  to  assuming  his 
current  position  at  Q  uantico, Virginia. 
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New  ManTech  Thrust 

I  would  I  ike  to  use  this  issue  of  the  iMAST  newsletter  to  introduce  you  to  a  new 
electro-optics  ManTech  thrust  at  ARL.  This  program's  genesis  occu  red  in  1998  when 
ARL  formed  an  alliance  of  30  organizations  from  industry, 
academia,  and  government.  The  primary  purpose  of  the 
El  ectro-Opti  cs  A 1 1  i  ance  (EOA )  was  to  devel  op  a  proposal  to 
manage  the  N  avy's  el  ectro-opti  cs  manufacturi  ng  technol  ogy 
devel  opment  efforts  i  n  response  to  an  Offi  ce  of  N  aval 
Research  (ONR)  Broad  Agency  Announcement.  This 
proposal  was  selected  for  fundi  ng  by  ON  R  and  a  cooperative 
agreement  between  ONR  and  ARL  was  signed  February  26, 
1999.  The  cooperative  agreement  is  for  a  period  of  five 
years.  Linder  this  agreement,  ARL  has  responsibility  for  the 
Electro-Optics  Center's  administration,  technical  program  management  and 
technol  ogy  i  mpl  ementati  on  and  trai  ni  ng.  A 1 1  i  ance  members  will  be  sel  ected  and 
funded  by  the  Electro-Optics  Center  (EOC)  to  hel  p  solve  electro-optics  problems  for 
the  Navy. 

The  EOC  headquarters  are  located  in  Kittanning,  Pennsylvania,  in 
temporary  faci  I  i  ti  es.  Permanent  faci  I  i  ti  es  housi  ng  offi  ces,  I  aboratori  es  and  cl  assrooms 
will  be  avai  I  abl  e  for  occupancy  by  the  end  of  the  year.  A  technol  ogy  demonstrati  on 
faci  I  ity  wi  1 1  be  provided  to  transfer  technology  to  i  ndustry. 

The  technical  program  is  advanci  ng  at  a  rapid  pace.  By  the  end  of  1999, 
at  least  seven  technical  programs  will  be  under  contract  to  EOA  members.  These 
programs  result  from  manufacturi  ng  or  performance  issues  identified  by  the  Systems 
Commands  and  provided  to  ONR. 

A  survey  is  currently  bei  ng  conducted  to  determi  ne  the  trai  ni  ng  needs  of 
i  ndustry  so  that  trai  ni  ng  programs  can  be  identified  or  created  as  requi  red.  If  you  need 
more  i  nformation  about  the  EOC,  please  contact  me. 

Our  feature  article  in  this  quarterly  is  by  Eric  Whitney  of  the  High 
Energy  Processing  department.  Eric  is  one  of  our  experts  in  the  field  of  laser 
cladding,  which  is  an  ongoing  flagship  program  effort  here  at  ARL.  I  think  you 
will  appreciate  Eric's  tutorial  on  the  subject.  Please  give  him  a  call  ifyou  have  any 
questions. 

As  this  goes  to  press,  we  will  be  preparing  for  our  annual  participation  at 
the  Defense  Manufacturing  Conference  in  Miami,  Florida.  Check  our  calendar  of 
events  for  dates.  And  please  plan  to  drop  by  and  visit  our  booth  ifyou  will  be 
attending  DMC-99.  We  look  forward  to  seeing  you. 

9 UenAy,  Wation 
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FEATURE  ARTICLE 


Focus  on  H  igh  Energy  Processing 

Laser  Cladding  101 

by  Eric  J.W  hitney 


Laser  cladding  is  often  used  as  a  means 
to  achieve  alteration  of  surface  properties 
of  a  component.  Laser  cladding  is 
uti  I  ized  for  the  manufacture  of 
production  components  and  for  the 
repai  r  and  refurbi shment  of  fi el d 
returned  components.  Although  the  laser 
process  applied  to  production  and  repair 
i  s  si  mi  I  ar,  the  i  mpl  ementati  on  approach 
i  s  d i  fferent.  T h i  s  arti  cl  e  bri  ef I  y  descri  bes 
the  I aser  cl addi  ng  process  and  hi ghl  i ghts 
different  engi  neeri  ng  aspects  for 
production  of  original  components  and 
repai  r  of  parts  that  were  i  n  servi  ce. 

Laser  Cladding  Process 

A 1 1  I  aser  cl  addi  ng  processes  have  certai  n 
elements  in  common.  Laser  cladding 
processes  have,  obviously,  a  laser  source 
and  a  means  to  del  i  ver  and  focus  the 
I  aser,  as  wel  I  as  a  fi  1 1  er  metal  del  i  very 
system  and  a  means  to  transl  ate  the  part 
or  beam.  In  addition,  provisions  for  inert 
gas  shieldi  ng  and  process  sensors  are 
often  employed  to  modify  the  process  for 
particular  applications.  Figure  1  shows  a 
schemati  c  of  a  I  aser  cl  addi  ng  machi  ne 
utilizing  a  14-kW  C02  laser.1  In  this 
system  the  laser  beam  is  focused  and 
scanned  in  the X  direction  and  the  part 
translated  in  theY  direction,  powder  is 
deposited  ahead  of  the  laser  beam,  and 
no  auxi  I  i  ary  gas  i  s  used . 

Figure  2  shows  a  schematic 
of  a  I  aser  cl  addi  ng  nozzl  e  that  has  an 
integral  inert  gas  shielding  diffuser.  The 
nozzl  e  was  desi  gned  to  be  used  i  n 
conjunctions  with  a  3-kW  Nd:YAG  laser 
and  features  a  cl  ampi  ng  arrangement  for 
standard  optics,  an  enclosed  beam  tube 
to  allow  for  axial  gas  flow  and  an  integral 
shroud  to  surround  the  laser  interaction 


Scanner 

Box 


Exhaiisi 


Powder 

Feeder 


Laser 

Beam 


P'OC  US 

Mirror 


Powder 

peed 

Ntr/./.le 


Powder 


Substrate 


I  .aser  Koc  lls 
Clad 


Figure  1.  Laser  cladding  apparatus  for  high-power  C  0  2  laser. 


PROFILE 

EricW  hitney  is  a  Ph.D.  candidate  at  The  Pennsylvania  State  U  niversity.  H  e  has 
served  as  a  research  assistant  and  associate  in  ARL's  H  igh  Energy  Processing 
department  since  1991. 

Mr.W  hitney  received  an  M.S.  degree  in  Metal  Science  and  Engineering  from 
Penn  State  in  1995.  He  is  a  1983  graduate  of  the  University  of  Cincinnati  with 
a  B.S. degree  in  Metallurgical  Engineering.  Prior  to  joiningARL  he  was 
employed  with  G  E-Aircraft  Engines  for  twelve  years. 

Mr.W  hitney's  interests  include  the  application  of  laser  processing  to  ferrous 
and  nonferrous  materials,  including  laser  free-form  fabrication  and  laser 
cladding  as  a  repair  process.  H  e  is  considered  a  national  expert  in  the  free- 
forming  of  titanium  parts  to  near  net-shape  using  powder  metals  and  laser  energy.  MrW  hitney  holds  eight 
patents  and  is  a  registered  professional  engineer.  He  can  be  reached  at  (814)  865-3916  or  by  e-mail  at: 
<ejwlll@  psu.edu>. 
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area  with  i  nert  gas.  The  apparatus 
shown  below  has  been  used 
successfully  to  laser  clad  Ti-6AI-4 
material  without  completely  containing 
the  part  in  a  dry  box. 

The  previous  two  examples 
are  shown  to  illustrate  the  flexibility  in 
desi  gni  ng  a  I  aser  cl  addi  ng  system. 

Laser  Cladding  Metallurgy 

Laser  cl  add  i  ng  i  s  a  fusi  on  wel  d  i  ng 
process;  i.e.,  the  cl  ad  material  and  a 
portion  of  the  substrate  are  molten  and  i  n 
contact  with  each  other  duri  ng 
processi  ng.  Therefore  mixi  ng  occurs 
between  the  cl  ad  and  substrate,  formi  ng  a 


metallurgical  bond,  exactly  analogous  to 
conventional  fusion  welding  processes. 

F  i  gu  re  4  i  s  a  mod  i  f i  cati  on  of  a  d  i  agram  of 
wel  di  ng  di  ssi  mi  I  ar  metal  s  fi  rst  advanced 
by  W.F.  Savage.2  There  are  four  distinct 
regions:  the  composite  region,  the 
unmixed  zone,  the  partially  melted  zone, 
and  the  true  heat  affect  zone.  The 
composite  region  is  so  called  because  its 
chemical  composition  is  a  weighted 
average  of  the  amount  of  cl  ad  materi  al 
and  the  amount  of  substrate  melted  and 
mixed  into  the  cl  ad  region.  In  laser 
cl  addi  ng  the  chemi  stry  of  the  composite 
region  is  virtually  indistinguishable  from 
the  composition  of  the  cl  ad  powder;  i.e., 
there  is  al  most  no  mixi  ng  between  the 
clad  and  the  molten  substrate.  The 


unmixed  region  is  the  boundary 
condition  in  which  the  substrate  becomes 
molten  but  does  not  mix  i  nto  the 
composite  region.  The  partially  mixed 
zone  is  the  area  in  which  lower  melting 
point  phases  melt  while  the  remaining 
material  remains  solid.  Cracking  can 
ori  gi  nate  i  n  thi  s  area.  The  I  aser  process 
minimized  the  partially  melted  zone  as 
compared  to  conventional  processing, 
thereby  reduci  ng  the  number  of  cracks 
associated  with  this  region.  The  true  heat 
affected  zone  is  that  part  of  the  substrate 
that  undergoes  sol  i d-state  transformati on 
and  resulting  microstructural  changes. 
The  true  heat-affected  zone  is  often  ten 
ti  mes  smal  I  er  i  n  I  aser  cl  ads  than  i  n 
conventionally  processed  material. 

Figure  4  shows  an  actual 
high-power  laser  clad.  Theclad  material 
is  nickel -aluminum-bronze,  the  substrate 
material  is  4140,  and  laser  power  was 
18  kW.  Note  the  wide,  uniform  deposit 
and  narrow  heat-affected  zone  under  the 
cl  ad  I  ayer.  I  n  th  i  s  case  the  heat  affected 
zone  depth  is  approximately  one-half  as 
deep  as  the  cl  ad  is  high. 

Repair  Design  Approach  to 
Implementing  Laser  Cladding 
as  a  Repair  Process 

Repai  r  engi  neeri  ng  i s  a  di sci  pi  i  ne  that  i s 
not  formally  acknowledged  in  the 
academi  c  sense.  H  owever,  i  t  i  s  becomi  ng 
an  increasingly  important  function 
within  organizations  charged  with  the 
upkeep  of  agi  ng  systems.  Laser  cl  addi  ng 
is  a  valuable  repair  technique  that  can 
reduce  costs  and  i  ncrease  the  number 
and  type  of  components  that  can  be 
repai  red.  As  can  be  expected,  the  proper 
i  mpl  ementati  on  of  I  aser  cl  addi  ng 
requi  res  know  I  edge  of  repai  r  desi  gn 
methodologies  and  information  specific 
to  an  application. 

Repair  Design 
Methodology 

Repai  rs  can  be  categorized  i  nto  two  broad 
cl  assi  fi  cati  ons:  repai  rs  that  do  not  affect 
the  intended  design  life  or  load-bearing 
capabi  I  ity  of  the  part  and  repai  rs  that  do. 
Cl  earl  y,  i  t  i  s  i  mportant  to  assess  the 
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Figure  3.  Schematic  of  a  fusion  cladding  process. 


Figure  5.  Example  of  shaft  repair. 

Summary 

Laser  cl  add  i  ng  i  s  a  val  uabl  e  tech  nol  ogy 
avai  I  abl e  to  the  repai  r  engi  neer.  It  can 
repl  ace  chrome  el ectropl  ati  ng  i  n  certai  n 
cases  and  may  al  low  for  the  recovery  of 
components  currently  considered  to  be 
scrap.  Further,  laser  cl  adding  forms  a 
metallurgical  bond  between  the  cl  ad  and 
the  substrate  and,  provided  the  design 
i  nformati  on  i  s  avai  I  abl  e,  may  al  I  ow  the 
repair  to  be  structural  in  nature.  As  with 
any  repai  r  processes,  engi  neers  must 
understand  the  technology  so  that  it  can 
be  applied  appropriately. 
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Figure  4.  N  ickel-aluminum-bronze  on  4140  steel  using  a  high-power  CO  2  laser. 


i  mpact  of  repai  r  on  component 
performance.  However,  it  is  often 
difficult  to  obtain  original  design 
i  nformati  on  for  use  i  n  assessi  ng  a 
potenti al  repai  r  as  a  result  repai  r,  so 
engi  neers  must  be  conservative  when 
eval  uati  ng  a  new  repai  r  procedure  or 
process. 

When  consideri  ng  repai  r  of 
a  fatigue-limited  component  (nearly  all 
rotati  ng  or  red  procati  ng  components  i  n 
engines,  motors,  and  pumps  are  fatigue- 
limited)  it  is  advisable  to  determine  the 
area  of  the  part  that  i  s  most  I  i  kel  y  the 
fatigue-limited  region.  For  example, 
shafts  often  have  spl  i  nes  that  are 
subjected  to  the  highest  design  stress  and 


therefore  are  the  fati  gue-l  i  miti  ng  I  ocati  on 
of  the  part.  Such  shafts  commonly  have 
beari  ng  journal  s  that  are  compressi  vel  y 
loaded.  In  such  acase,  it  isfeasibleto 
repai  r  the  journal  area  without  changi  ng 
the  original  design  life  of  the  component. 
Figure  5  shows  a  schematic  of  a  shaft  and 
repai  r.  I  n  the  repai  r,  I  aser  cl  add  i  ng  i  s 
permitted  on  the  raised  portion  of  the 
journal ,  and  the  depth  of  the  heat- 
affected  zone  is  limited  so  that  it  is 
enti  rel  y  contai  ned  outsi  de  the  regi  on  of 
the  shaft  transmitting  torque.  Such  a 
repair  design  is  ideal  si  nee  it  does  not 
change  the  ori  gi  nal  desi  gn  of  the  part  and 
is  inherently  conservative. 
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M&M  Precision  System's  new  M&M  3515 
measuring  machine,  which  is  currently  housed  in 
iM AST's  Drivetrain Technology  Center's  metrology 
laboratory.! he  machine  is  capable  of  precise 
profile,  lead,  and  tooth-spacing  measurements  on 
high-performance  gears. 


Research  engineer  Terri  Merdes  (right)  discusses  on¬ 
going  condition- based  maintenance  efforts  at  ARL 
with  project  engineer  RebeccaTownsend  and 
logistician  Blondean  Irving  (center)  from  theTACO  M 
Light  ArmoredVehicle  office  at  Warren,  Michigan. 


New  Acquisition  for  iMAST's  Metrology  Laboratory 

M&M  Precision  Systems,  Inc.,  of  Dayton,  Ohio,  has  provided  ARL  with  a  Model  3515 
gear  measurement  system  to  support  the  current  NIST  ATP  (Applied  Technology 
Program)  project:  'Technologies  for  Gear  Performance  Prediction  Utilizing  Precision 
Optical  Measurement."  The  research  is  being  carried  out  by  M&M  Precision  Systems 
Corporation  and  ARL's  iMAST.  The  Applied  Research  Laboratory  at  Penn  Stateisthe 
pri  nci  pal  subcontractor  to  M  &M  for  the  project.  For  more  i  nformation  about  this 
program,  contact  Dr.  Wi  1 1  i  am  M  ark  at  (814)-865-3922  or  by  e-mai  I  at 
<wdm6(gpsu.edu>. 

LAV  Program  Office  Visits  iMAST 

Program  I eaders  from  the  Li ght  A rmor  Vehi cl e  (LAV)  program  offi ce  at  the  U  .S.  A rmy 
Tank-automotive  Armaments  Command  (TACOM)  in  Warren,  Michigan,  recently 
visited  iMAST.  Ms.  RebeccaTownsend  and  Ms.  Blondean  Irving  spent  a  full  day 
reviewi  ng  ongoi  ng  M  anTech  projects.  They  also  had  ti  me  to  visit  many  of  the 
faci  I  i ties,  i  M  AST  is  currently  addressi  ng  a  crew  compartment  heater  issue  on  the 
vehicle  through  a  Navy  ManTech  repair  technology  project. 

The  LAV  is  an  8x8  wheeled  light-armored  combat,  combat  support,  and 
combat  servi  ce  support  vari  ant  vehi  cl  e.  Pri  mari  I  y  used  by  the  M  ari  ne  Corps  for 
combat  and  combat  support  roles,  the  LAV  incorporates  a  Detroit  Diesel  6V53T  diesel 
engine,  which  is  capable  of  developing  275  horsepower,  coupled  to  an  Allison 
MT653,  6  speed  (5  forward,  1  reverse)  automatic  transmission  with  driver-select  gear 
ranges.  Power  is  delivered  through  a  single  transfer  case  to  four  differentials.  The  four 
rear  wheels  drive  the  vehicle  on  a  full-time  basis,  but  eight-w  heel  drive  is  selectable. 

The  LAV  has  been  designed  and  equipped  with  the  capability,  mobility, 
agility,  and  flexibility  for  operations  in  hot  dry,  hot  humid,  mild  cold  to  cold  climatic 
conditions.  It  can  operate  on  highways,  off-road,  cross-country,  on  level  and  hilly 
unimproved  roads,  and  within  urban  environments.  Its  low  si  I  houette  makes  it  a 
difficult  target  to  detect  and  destroy. 

LAV  Profile: 

•  Length:  251.6  inches 

•  Width:  98.4  inches  (turret  facing  forward) 

•  Weight:  24,100  pounds 

•  Range:  410  miles 

•  Crew:  Driver,  gunner,  cmdr  and  6  troops 

•  Unit  Replacement  Cost:  $900,000 

The  all -terrain,  all-weather  vehicle  has  a  night  operation  capability.  It  is 
airtransportableviaC-130,  C-141,  C-5,  and  theCH-53  E  helicopter.  LAV  armament 
includes  an  M242  25mm  chain  gun  and  a  M240  7.62mm  machine  gun  mounted 
coaxial  to  the  main  gun.  When  combat  loaded,  there  are  210  ready  rounds  and  420 
stowed  rounds  of  25  mm  ammunition  as  well  as  400  ready  rounds  and  1200  stowed 
rounds  of  7.62mm.  There  are  8  ready  rounds  and  8  stowed  rounds  of  smoke  grenades. 
A  supplementary  M240E1 7.62mm  machine  gun  can  be  pintle-mounted  at  the 
commander's  station  in  the  turret.  The  LAV-25  isfully  amphibious  with  a  maximum 
of  3  minutes  preparation. 

For  more  information  about  ARL's  LAV  crew  compartment  heater 
project,  contact  Dennis  Wess  at  (814)  865-7063,  or  by  e-mail  at  <dbwl05(gpsu.edu>. 
For  more  i  nformation  about  the  LAV  Program  Office,  visit  thei  r  web  site  at 
<www.tacom.army.mi  l/LAV/ >. 


•  Height:  106.0  inches 

•  Speed:  62  mph 

•  Combat  Weight:  28,200  pounds 

•  Swim  Speed:  6  mph 

•  USMC  Inventory:  401 


LAV  Anti-Air  Variant. 
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Lieutenant  General  McCorkle  and  Lewis  Watt  at 
DC/S  Air's  Pentagon  office. 


iMAST's  LewisWatt  (right)  shows  Colonel  Currier 
examples  of  laser  paint  stripping  efforts  on  a 
sample  aircraft  airframe  structure. 


EricW  hitney,ARL  research  assistant,  shows  LtCol 
Beal  a  ballistic-tested  sample  of  laser  free-formed 
titanium  plating  that  has  successfully  survived 
"interrogation"  by  .50-  and  .30-caliber  ammunition 
rounds. 


Marine  Air  Gets  the  Word 

Lieutenant  General  Fred  McCorkle,  Deputy  Chief  of  Staff  for  Aviation,  Headquarters, 
U.S.  Marine  Corps,  recently  hosted  members  of  i  MAST  at  his  Pentagon  office.  The 
general  received  a  capabilities  overview  on  aviation-related  activities  and  technical 
capabi  I  i ti es  ongoi  ng  at  A  RL  Penn  State  as  part  of  its  A  i  r  Vehi cl e  Technol ogy  Group 
effort.  General  McCorkle  is  tasked  with  keeping  Marine  Corps  aviation  on  the  leading 
edge  technically,  tactically,  and  doctrinal  I  y. 

JSF  Program  Office  Visits  iMAST 

Colonel  Russ  Currier,  Director  of  Training  and  Supportability  forthe  Navy  and  Marine 
Corps'  J  oi  nt  Stri  ke  F  i  ghter  program,  recentl  y  vi  si  ted  A  RL's  i  M  A  ST  center  for  a 
capabilities  brief  and  facilities  tour.  Thejoint  Strike  Fighter  (JSF)  Program,  formerly 
thejoint  Advanced  Strike  Technol  ogy  (JAST)  Program,  is  the  focal  point  for  the 
Department  of  Defense  for  defi  ni  ng  affordabl  e  next-generati  on  stri  ke  ai  rcraft  weapon 
systems  for  the  N  avy,  A  i  r  Force,  M  ari  nes,  and  our  al  I  i  es.  The  focus  of  the  program  i  s 
affordability— reducing  the  development  cost,  production  cost,  and  cost  of  ownership 
of  theJSF  fami  ly  of  ai  rcraft.  The  program  is  accompl  ishi  ng  this  by  faci  I  itati  ng  the 
Services'  development  of  fully  validated,  affordable  operational  requirements,  and 
loweri  ng  risk  by  i  nvesti  ng  i  n  and  demonstrati  ng  key  leveragi  ng  technologies  and 
operational  concepts  prior  to  the  start  of  Engi  neeri  ng  and  M  anufacturi  ng  Development 
(E&M  D)  of  theJSF  in  2001. 

iMAST  is  currently  addressing  a  number  of  issues  relative  to  theJSF 
including:  high-temperature,  high-strength  spray-formed  aluminum  alloys  for  engine 
application;  VSTOL  drive  system  components;  and  repair,  sustainment,  and  health 
monitoring  issues. 

Director,  Expeditionary  Warfare  Technology  Programs 
visits  iMAST 

Lieutenant  Colonel  DennisBeal,  USMC  recently  visited  iMAST  as  part  of  a  technology 
revi  ew  effort  supporti  ng  devel  opment  of  the  M  ari  ne  Corps'  next-generati  on  tank. 
Colonel  Beal  is  assigned  to  the  Chief  of  Naval  Operations  (Code  N911M).  Responsible 
for  determi  ni  ng  the  feasi  bi  I  i  ty/vi  abi  I  ity  of  produci  ng  a  revol  uti  onary  offensive  combat 
system  by  year  2025,  LtCol  Beal  has  challenged  research  laboratories  like  A  RL  to 
"think  outside  of  the  box."  ARL  hopes  to  initially  assist  the  program  effort  by 
providi  ng  conceptual  design  envi  ronment  support.  This  system  al  lows  program 
di  rectors  the  abi  I  ity  to  eval  uate  the  merits  of  new  technologies  and  system 
configurations  with  regard  to  cost,  performance,  and  technical  risk.  For  more 
information  about  conceptual  design  environment  support,  contact  M  r.  M  ike  Yukas  at 
(814)  863-7143  or  by  e-mail  at  <nayl06(§psuy.edu>. 

Penn  State  Northeast  Showcase 

iMAST  recently  particpated  in  Penn  State's  Commonwealth  Campus  Northeast 
Showcase  at  the  Penn  State  Hazleton  campus.  The  purpose  of  the  showcase  was  to 
highlight  to  busi  nesses  the  research  opportunities  availableby  teaming  with  Penn 
State.  The  synergy  developed  by  bringing  government,  industry,  and  academia 
together  as  a  team  al  I  ows  a  focus  of  energy  and  effort  towards  meeti  ng  the  chal  I  enges 
and  opportunities  that  manufacturing  technology  will  bring  to  the  future.  This 
principal  mission  of  Navy  ManTech  is  one  that  iMAST  takes  seriously. 
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CALENDAR  OF  EVENTS 


21-22  Sep 

NCEMT  Modern  ShipbuildingTechnologies 

Crystal  City,  VA 

21-23  Sep 

NDI A  Combat  Vehicles  Conference 

Fort  Knox,  KY 

7-8  Oct 

Electro-Optics  Center  Showcase 

Kittanning,  PA 

17-20  Oct 

8th  ARO  Workshop  on  Aeroelasticity  of  Rotorcraft  Systems 

University  Park,  PA 

17-20  Oct 

Penn  State/ARO  Workshop  on  Aeroelasticity  of  Rotorcraft  Systems 

State  Col  lege,  PA 

19-21  Oct 

RAC  Design,  Mechanical,  Growth,  Reliability,  and  Repairable  System  Analysis 

Denver,  CO 

24-27  Oct 

AGMA  Gear  Expo  '99 

Nashville,  TN 

25-27  Oct 

NDIA  TACOM  Advanced  Planning  Briefing  for  Industry 

Dearborn,  Ml 

26-18  Oct 

AHS  Rotorcraft  Propulsion  Specialist's  Meeting 

Williamsburg,  VA 

Nov(TBA) 

ARL  Materials  and  Manufacturing  Advisory  Board  Meeting 

State  Col  lege,  PA 

15-18  Nov 

NDIA  3rd  Annual  DoD  Maintenance  Symposium 

St  Louis,  MO 

29  Nov-2  Dec 

Defense  M  anufacturi  ng  Conference  '99 

Miami,  FL 

6-9  Dec 

NDIA  4th  Annual  Joint  Services  Hazardous  Waste  Management  Conference 

San  Antonio,  TX 

27-30  Mar  2000 

U.S.  Army  Ground  Vehicle  Survivability  Symposium 

M  onterey,  CA 

2-4  May  2000 

AHS  Forum  56 

Virginia  Beach,  VA 

18-20  Apr  2000  Navy  League  Expo 

Washington,  D.C. 

17- 19  May  2000  JDMTP  Sustainment  Working  Group 

State  Col  lege,  PA 

Quotable 

"The  rapid  pace  of  civilian  technology  is  limited  to  a  few  critical  areas.  It  is  not  universal.The  private  sector  does  not  run  wind  tunnels.There 
is  no  market  for  torpedoes.  People  who  say  we  should  rely  on  the  public  sector  are,  I  think,  distorting  the  real  fact  of  the  matter.We  still  have 
to  make  very  heavy  investment  into  the  development  of  knowledge  that  has  foreseeable  military  application" 

—  Hans  Mark,  Director  of  Defense  Research  and  Engineering 
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